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DETAILED ACTION 

Response to Amendment 

In response to the amendment received on November 12, 2010: 

- claims 14, 16-19 and 23-30 are presently pending 

- the objection to the drawings is withdrawn in light of the amended drawings filed 
on November 12, 2010 

- all prior art rejections are withdrawn in light of the amendments to the claims 

- new grounds of rejection are presented below 

- no prior art rejections are made with respect to claims 27, 28 and 30 
Please note, all references to "the specification" are references to Applicant's 

specification as published as U.S. Pub. No. 2008/0105362. 

Claim Rejections - 35 USC § 1 12 

The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

1 . Claims 27, 28 and 30 are rejected under 35 U.S.C. 1 1 2, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 
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Specifically, newly added claims 27 and 30 each recite an additionally limitation 
further limiting the chemically different ions, of independent claims 14 and 29 
respectively, to result from the dissolution of yttrium salts in the electrolyte (see claims 
27 and 30). However, the Examiner has been unable to locate any disclosure in the 
specification that would appear to provide support for such a limitation. 

The specification discloses generally the concept of deposition of a material to 
form a barrier layer which is described as a metal oxide at paragraph 1 6. However, 
there is no recitation of the use of yttrium salts in the electrolyte. The specification 
further provides one example where yttrium chloride is disclosed as being used in the 
electrolyte (see f34). However, besides this single recitation of the use of yttrium 
chloride, the specification is silent as to the use of other additional yttrium salts. 

As a result, the specification cannot be said to reasonably convey to one of 
ordinary skill in the art at the time the application was filed that the inventor had 
possession of the claimed subject matter. 

Likewise, regarding the limitations of newly added claim 28, claim 28 recites the 
limitation requiring the chemically different ions to be either trivalent metals or rare earth 
metals (see claim 28). However, as with the limitations discussed above, the Examiner 
has been unable to locate any disclosure within the specification that would appear to 
readily provide support for such a limitation. 

While it is noted that the specification does disclose the use of yttrium as the 
chemically different ion (see f34), which is both a trivalent metal and a rare earth metal, 
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the specification fails to mention the use of any other metal such as a trivalent metals or 
rare earth metals as presently claimed. 

As a result, the specification cannot be said to reasonably convey to one of 
ordinary skill in the art at the time the application was filed that the inventor had 
possession of the claimed subject matter. 

Claim Rejections - 35 USC §102 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 14, 23 and 29 are rejected under 35 U.S.C. 102(b) as being anticipated 
by "Electrodeposited Nanocomposite n-p Heterojunctions for Solid-State Dye-Sensitized 
Photovoltaics" by Regan et al., Adv. Mat. 12 (17), pages 1263-1267 (2000) (hereinafter 
referred to as "REGAN"). 

Regarding claim 14, REGAN teaches a method for manufacturing a nano- 
particulate electrode for Dye Solar Cells (see generally first paragraph on page 1263) 
including the steps of: 

- providing an electrically conductive substrate (see page 1 266 under the section 
titled "Experimental" teaching the use of a conductive Sn0 2 substrate); 
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- forming a nano-particulate layer on the substrate (see same section on page 
1266 teaching the formation of a ZnO layer; see also page 1263 describing the 
ZnO as being a nano-porous nano-crystalline metal oxide); 

- electrolytically treating the nano-particulate layer in an electrolyte (see 
"Experimental" section on page 1267 teaching the placing of the dyed electrodes 
in an electrolyte for the deposition of CuSCN), wherein the electrolyte contains 
ions chemically different to the nano-particulate layer and the electrolytic 
treatment step comprises transferring the chemically different ions into the 
surface of the nano-particulate layer (see "Experimental" section on page 1267 
teaching the deposition of CuSCN comprising both Cu and SCN ions which are 
chemically different from the ZnO layer); and 

- applying a dye to the nano-particulate layer (see "Experimental" section on page 
1 266 teaching the application of a monolayer of dye to the ZnO layer). 

Please note, since the nano-particulate layer is a porous layer, it is noted that the 
"surface" of the nano-particulate layer into which the chemically different ion are being 
transferred, is being interpreted by the Examiner as meaning the exterior boundary of 
the porous layer and not the actual surface of the metal oxide crystals. 

Regarding claim 23, REGAN teaches the method for manufacturing a nano- 
particulate electrode for Dye Solar Cells further comprising the step of the 
electrolytically treating including at least one step of transferring a predetermined 
amount of electrical charge between the electrolyte and the nano-particulate layer (see 
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"Experimental" section on page 1267 teaching the total amount of current passed, i.e. 
the charge, given 0.4 C/cm 2 ). 

Regarding claim 29, REGAN teaches a method for manufacturing a nano- 
particulate electrode for Dye Solar Cells (see generally first paragraph on page 1263) 
including the steps of: 

- providing an electrically conductive substrate (see page 1 266 under the section 
titled "Experimental" teaching the use of a conductive Sn0 2 substrate); 

- forming a nano-particulate layer on the substrate (see same section on page 
1266 teaching the formation of a ZnO layer; see also page 1263 describing the 
ZnO as being a nano-porous nano-crystalline metal oxide); 

- electrolytically treating the nano-particulate layer in an electrolyte (see 
"Experimental" section on page 1267 teaching the placing of the dyed electrodes 
in an electrolyte for the deposition of CuSCN), wherein the electrolyte contains 
ions chemically different to the nano-particulate layer and the electrolytic 
treatment step comprises transferring the chemically different ions into the 
surface of the nano-particulate layer to a depth of approximately 40 Angstroms 
(see "Experimental" section on page 1267 teaching the deposition of CuSCN 
comprising both Cu and SCN ions which are chemically different from the ZnO 
layer); and 

- applying a dye to the nano-particulate layer (see "Experimental" section on page 
1 266 teaching the application of a monolayer of dye to the ZnO layer). 
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It is further noted, that although REGAN does not explicitly teach the plating of 
the CuSCN to a depth of approximately 40 Angstroms as claimed, REGAN does teach 
the electrodeposition onto a nano-porous semiconductor oxide layer like that of the 
Applicant . Consequently, it would be expected that the use of an electrodeposition 
process on a similar substrate would result in the deposition occurring at the same 
depth in the nano-porous layer. As such, the Examiner is treating the limitation 
requiring the transferring of the chemically different ions into a depth of approximately 
40 Angstroms as being inherently taught by the method of REGAN. 

3. Claims 14, 23 and 29 are rejected under 35 U.S.C. 102(b) as being anticipated 
by "Improved Performance of a Dye-Sensitized Solar Cell using a TiCVZnOEosin Y 
Electrode" by Kim et al., Solar Energy Materials & Solar Cells 79, pages 495-505 (2003) 
(hereinafter referred to as "KIM"). 

Regarding claim 14, KIM teaches a method for manufacturing a nano-particulate 
electrode for Dye Solar Cells (see generally abstract) including the steps of: 

- providing an electrically conductive substrate (see pages 496-497 teaching the 
use of ITO-coated glass substrate); 

- forming a nano-particulate layer on the substrate (see page 497 teaching the 
formation of a Ti0 2 layer on the ITO-coated glass substrate); 

- electrolytically treating the nano-particulate layer in an electrolyte (see page 497 
teaching the electrodeposition onto the Ti0 2 layer a ZnO/Eosin Y layer), wherein 
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the electrolyte contains ions chemically different to the nano-particulate layer and 
the electrolytic treatment step comprises transferring the chemically different ions 
into the surface of the nano-particulate layer (see page 497 teaching the 
deposition of Zn ions on the Ti0 2 layer); and 

- applying a dye to the nano-particulate layer (see page 497 also teaching the 
electrolytic treatment with zinc also including a dye, Eosin Y). 

Regarding claim 23, KIM teaches the method for manufacturing a nano- 
particulate electrode for Dye Solar Cells further comprising the step of the 
electrolytically treating including at least one step of transferring a predetermined 
amount of electrical charge between the electrolyte and the nano-particulate layer (see 
page 503 teaching the deposition occurring for set time periods at a voltage of -1 .0 V). 

Regarding claim 29, KIM teaches a method for manufacturing a nano-particulate 
electrode for Dye Solar Cells (see generally abstract) including the steps of: 

- providing an electrically conductive substrate (see pages 496-497 teaching the 
use of ITO-coated glass substrate); 

- forming a nano-particulate layer on the substrate (see page 497 teaching the 
formation of a Ti0 2 layer on the ITO-coated glass substrate); 

- electrolytically treating the nano-particulate layer in an electrolyte (see page 497 
teaching the electrodeposition onto the Ti0 2 layer a ZnO/Eosin Y layer), wherein 
the electrolyte contains ions chemically different to the nano-particulate layer and 
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the electrolytic treatment step comprises transferring the chemically different ions 
into the surface of the nano-particulate layer to a depth of approximately 40 
Angstroms (see page 497 teaching the deposition of Zn ions on the Ti0 2 layer); 
and 

- applying a dye to the nano-particulate layer (see page 497 also teaching the 
electrolytic treatment with zinc also including a dye, Eosin Y). 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over REGAN 
as applied to claim 14 above. 

Regarding claim 16, REGAN fails to explicitly teach the method further 
comprising the step of heating following the electrolytic treatment step. 

However, REGAN also teaches the use of hot air at 380 °C as a means of drying 
the electrode after rinsing the electrode after the first electrolytic deposition of the ZnO 
layer onto the substrate (see "Experimental" section on page 1266). 

Moreover, one of ordinary skill in the art would have readily appreciated the 
benefit of rinsing the electrode after the electrodeposition of the CuSCN onto the ZnO 
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layer as a means of removing unused electrolyte with a subsequent drying step as 
employed after the first electrodeposition step. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to further include an additional drying step after the electrolytic 
treatment of REGAN depositing the CuSCN in order to provide for a heat treatment after 
the electrolytic treatment as claimed. 

5. Claims 17, 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over REGAN or KIM as applied to claim 14 above and further in view of Zangari et al., 
(U.S. Pub. No. 2002/0145826) (hereinafter referred to as "ZANGARI") with evidence 
from Sager et al., (U.S. Pat. No. 6,852,920) (hereinafter referred to as "SAGER") and 
Lopatin et al., (U.S. Pat. No. 6,340,633) (hereinafter referred to as "LOPATIN"). 

Regarding claims 17, 25 and 26, neither REGAN nor KIM teaches the partial 
removal of material from the nano-particulate layer to the electrolyte during the 
electrolytic treatment, the electrolytic treatment including first and second half-cycles 
wherein the first half-cycle is a deposition step and the second half-cycle is a removal 
step, and the electrolytic treatment including first and second cycles where the second 
cycle is larger than the first. 

It is noted that the above noted limitations all appear to relate to the use of a 
pulse-reverse electrodeposition or periodic reverse electrodeposition method. However, 
ZANGARI teaches the use of various plating waveforms such as a pulse-reverse 
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electrodeposition method for depositing metal oxides that includes alternating periods of 
deposition and removal of ions from the substrate (see f36). Additionally, ZANGARI 
teaches that it is known to alter the timing of the waveform pulses (see f 33). Moreover, 
as evidenced by SAGER, it is known in the art that one of the benefits of using an 
electrodeposition method is the ability to alter the properties of the deposited layer by 
varying the waveform properties (see col. 10 lines 32-64 teaching the benefits of using a 
pulsed plating electrodeposition technique including control over the crystal sizes, 
crystallinity and adhesion of the formed nanostructure layers). 

Additionally, as evidenced by LOPATIN, the use of an increasing pulse reverse 
current waveform is also known (see figure 4a). 

Consequently, it would have been obvious to one of ordinary skill in the art to 
alter the times of the deposition and removal steps so as to enable the formation of a 
layer having the desired properties. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use various waveforms including a reverse pulse waveform having 
the characteristics as claimed for forming the layer having the desired properties. 

6. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over REGAN 
or KIM as applied to claims 14 and 23, and further in view of Cohen, (U.S. Pat. No. 
4,142,947) (hereinafter referred to as "COHEN") and Loch, (U.S. Pat. No. 4,666,567) 
(hereinafter referred to as "LOCH") with evidence from SAGER. 
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Regarding claim 24, neither KIM nor REGAN teaches the deposition waveform 
being a constant current waveform. 

However, COHEN teaches the use of a constant current waveform for the 
deposition of a nonmetal coating (see col. 4 lines 49-52). 

Additionally, LOCH teaches the use of an electrodeposition protocol comprising a 
constant current portion followed by a subsequent constant voltage portion in order to 
avoid the system reaching too high of a deposition voltage (see figure 1 B and 
discussion at col. 4 lines 60-65 teaching the problem of reaching too high a potential 
during electroplating operations; see also figure 9 teaching a portion of constant current 
control followed by a constant voltage control so as to keep the voltage below the burn 
voltage until the conclusion of the electroplating process). 

Furthermore, as evidenced by SAGER, it is known in the art that one of the 
benefits of using an electrodeposition method is the ability to alter the properties of the 
deposited layer by varying the waveform properties (see col. 10 lines 32-64 teaching the 
benefits of using an electrodeposition technique including control over various 
properties of the deposited layer as well as control over the deposition rate). 

Additionally, the use of the plating profile of LOCH providing for the constant 
current and constant voltage control modes would provide for the plating of the layer at 
a maximum rate while avoiding the maximum voltage of the system (see col. 10 lines 
19-21). 
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Moreover, one of ordinary skill in the art would have appreciated the importance 
of optimizing the plating profile for the particular electrolyte system and it would have 
been within the level of skill of one of ordinary skill in the art to do so. 

The simple substitution of one known element for another is likely to be obvious 
when predictable results are achieved. See KSR Int'l Co. v. Teleflex Inc., 82 USPQ2d 
1385, 1395-97 (2007) (see MPEP § 2143, B.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to use a constant current waveform for forming the layer as taught by 
COHEN followed by a constant voltage mode as taught by LOCH in the electroplating 
methods of KIM or REGAN in order to provide for the predictable result of having a 
plating profile as claimed. 

Response to Arguments 

Applicant's arguments with respect to claims 14, 16-19 and 23-30 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRYAN D. RIPA whose telephone number is 571 -270- 
7875. The examiner can normally be reached on Monday to Friday, 9:00 AM to 5:00 
PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Harry D Wilkins, III/ 

Primary Examiner, Art Unit 1723 

IB. D. R.I 

Examiner, Art Unit 1723 



